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TITLE OF THE INVENTION 

FREE-FLOWING POLYESTER MOLDING COMPOSITION 

BACKGROUND OF THE INVENTION 

composition. 

B ^,. fc «i — ««-^— forflowahmtyofplashcs^constant. , 

^Iplewayofimprovmgme^^^ 

• ht nil thLarecertamlimits here, since any excessively drastic — .the 
we ght . Howev*. *e ^ prQperties of the plastlc , 

flowp Hl f P--y-s-p— — — — — 

==Sr 

reactions occur here as in me , ™„ which is a thermoplastic elastomer 

case the product is a block copolyetherester, i.e. a polymer which is a the 

with a auite different property profile. 

q DE _ A , 9 1 57 7 2disc,osesamixmresuitab,efor producing laments, yarns *,d 
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graftcopolymersofthistypefortheproductionofmoldxngs. 

^ r t on 100 05 641 5 unpublished at the pnonty date of the 

German patent application 100 05 641.3, unp 

•r ti«„ discloses molding compositions which comprise at least 5 parts by 

processing or ftom the molding, of the flow promoter added. 

SUMMARY OF THE INVENTION 
The present invention provides a pointer molding composition with an improved 
The present m v The molding composition comprises 

of the parts by weigh, of the polyester and of the graft copolymer ts 100. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
A flrs,aspectofthe present invention is hased on providing a molding composttton 

' and particnlarly preferably at .east 0.3 parts by weight, of a polyamme- 
polyamide graft copolymer described in further detail below, and 



n . fto m I »ore to 95to99.9par«sbywei^ofa.hennoplasticpo 1 yester, where 

the total of the parts by weight of I and U is 100. 
The invention also provides moldings produeed ustng this molding cornposttton 
A second aspect of me present invention is based on providing an injection moldtng 
composition which comprises the following components: 

, fro m01to20par«sb y wei g h t ,preferablyfrom0.2tol0par.sbywetght J and 

particnlar.ypreferablyfromatleastO^tolessthanSpar.sbyweigJtt.ofa 
polyamine-polyamide graft copolymer described in further detail below, and 
n from 80 to 99.9 parts by weight, preferably from 90 to 99.8 parts by wetght, 
and partienlarly preferably from more than 95 to 99.7 parts by weight, of a 

thermoplastic polyester, 
where the total of the parts by weight of I and II is 100. 

The invention also provides moldings produced by injection moldrng, usvng tins 

injection molding composition. 

A third aspect of the invention is based on providing a moldtng composftton winch 
comprises the following components, 

A torn 40 to 99.5% by weight of a mixture made from 

, fr om0.1to20partsbyweight,preferablyfrom0.2tolO P artsby 

weight, and partienlarly preferably from 0.3 to less than 5 parts by 
weight, of a polyamine-polyamide graft copolymer described in former 
detail below, and 

n from 80 to 99.9 parts by weight, preferably from 90 to 99.8 parts by 
weight, and partienlarly preferably from more man 95 to 99.7 parts by 
weight, of a thermoplastic polyester, 
where the total of the parts by weight of I and H is 100, and 

B from 0.5 to 60% by weight, preferably from 2 to 55% by wetght, and 

partienlarly preferably from 4 to 50% by weigh,, of particulate, laminar and/or 
fibrous additives selected from fillers, pigments, reinforcing matenals, 
additives which give tine molding composition antistatic properties or 
e,ectrieal conductivity, nucleating agents, and particulate flame retardants. 
Tfie flow-promoting action of the graft copolymer is capable of counteracting the 
viscosity-increasing action of component B„ and it is therefore possible to prepare 
particularly highly filled molding compositions. 



,„„ «,.»,. — «— » - ■» — » „ „ ,„„ «™, 

, , hut 2 ene-14-diol.hexamethylene glycol, neopentyl glycol, 

u u v d , 4 1 5- 2 6- and 2,7-naphthalenenicarboxylic acid, drphemc ac,d and 
isophthahcactd, 1,4-, 1,5 ,2,6 . di^rboxylic acids may have 

« , „ rvprlae Chemie, Weinheim, 1980). 

from 0.5 ,o25%by weight, preferably from 1 to 20% by weight, and 
particularly preferably froml.5 to 16%by weight, based on the graft 
opo,ytner,ofabranchedpo.yan 1 inehavingatlea,t4niho g enato m , 
plllyat.eastsni.rogenatotns.andpartienlarly preferably at 1 ast 1 

least 800 g/mol, and 

preforming monomers selected ftom lactams, o,-aminocarboxyhc 



monomers: 
a) 



dendrimers, such as 

(DE-A-196 54 179), 
^-aminoemyl)^^ 
a^oefrryl^emy.H^^^^ 

bisp-^-aminoeihyDaminolethyll^p-rbisp-b^- 
ami „oethy.)a m ino]e*y 1 ]3 m ino]e,hyll-3,6,9,.2, 1 5-pe„b 1 azabep to decane-U7- 

diamine (J. M. Warakomski, Chem. Mat. 1992, 4, 1000-1004); 
^obedpolyetby.— es , w bicba r eobtai^lebypo 1 y m enzin g a Zm <bnes 

Chemistry], Vol. E20, pp. 1482-1487, C^rgTbiemeVerlag, Stuttgart, 1987) 
andwhicbgenerallyhavethefollowingdisHbutionofaminogroups: 

i from 25 to 46% of primary amino groups, 

from 30 to 45% of secondary amino groups, and 
", from 16 to 40% of tertiary amino groups. 

' ,«z~. ~ -rr-rir 

— ========= 

. bra nebe4orunbranebedalipbatiediammeshavmgfrom6 o « 

e g 1 6-hexamethylenediamine, 2-methyl-l,5-diarmnopentane, 2,2,4- 2,4,4 
tnmethymexamemylenediamine, 1 ,9-nonamethylenediamme, 1,10- 
deeamethylenediamine, and 1,12-dodeeamethylenedtamme; 
cyeloaliphatie diamines having from 6 to 22 earbon atoms, e.g. 4,4 - 
diaminodieyelohexylmethane,3,3'-dimethyl-4,4'- 



diaminodicyclohexylmethane, 4,4Miannnomcyclohexylpropane, 1,4- 

diaminocyclohexane, l,4-bis(aminomeftyl)cyclohexane, 2,6- 

bis(aminomethyl)norbomane, and 3-aminomethyl-3,5,5- 

trimethylcyclohexylamine; 
. araliphatic diamine, having from 8 to 22 carbon atoms, e.g. m- and p- 

xylylenediamine and bis(4-amino P henyl)propane; 
branched or nnbranched aliphatic dicarboxylic acids having from 6 to 22 
carbon atoms, e.g. adipic acid, 2,2,4- and 2,4,4-tiimethyladipic acid, azelarc 
acid, sebaeie acid, and 1,12-dodecanedioie acid; 
. cvclo ali P haticdic a rboxylieacidshavmgfrom6.o22carbonato m s,e.g. 

cyclohexane-l,4-dicarb 0 xylic acid, 4,4'-dicarboxyldicyclohexylmethane, 3,3 - 
dimethyl-4,4'-dicarboxyldicyclohexylmethane,4,4'- 

diearboxyhticyclohexylpro^ 
. araliphatic dicarboxyhe acids having from 8 to 22 carbon atoms, e.g. 4,4 - 
diphenylmethanedicarboxylicacid; 

aromatic dicarboxylic acids having from 8 to 22 carbon atoms, e.g. rsophthahc 
acid, tributyhsophthalic acid, terephthalic acid, 1,4-, 1,5-, 2,6- and 2,7- 
naphthalenedicarboxylic acid, diphenic acid, and diphenyl ether 4,4'- 
dicarboxylic acid; 

. lactamshavingfrometo 12 carbon atoms, and the corresponding o> 
aminocarboxylic acids, e.g. c-caprolactam, s-aminoca P roic ac.d, 
caprylolactam, c-aminocaprylic acid, .-aminoundecanoic acid, lauro.actam, 
or 05-aminododecanoic acid. 

ote po.yamide-form,ng monomers. Inthis calculation each of the monomers m me 
e q uiv,en. combinationofdiamine and dicarboxylic acid is treated separately. If 
dcaxboxylicacidisuseditisprefe ra bletoaddfrom0.03to2.2mol%,pamcn,ar,yfrnr0^ 



in particular from 0.04 to 0.25 mol%. Concomrtant nse of the oligocarboxyhc ac.d 
significantly improves the solvent resistance and hydrolysis resistance of the graft copolymer. 

The oligocarboxylic acid nsed may be any desired di- or tricarboxylic actd havmg 
from 6 to 24 carbon atoms, for example adipic acid, snberie acid, azelaic acid, sebac.c acrd, 
dodecanedioic acid, isophthalic acid, 2,6-naphthalenedicarboxy.ic acid, cyclohexane-1,4- 
dicarboxylic acid, trimesic acid and/or trimellitic acid. 

Use may also be made as regulator, if desired, of aliphatic, alicyclic, aromattc, 
aralkylic and/or alkylaryl-substituted monocarboxylic acids having from 3 to 50 carbon 
atoms, for example lauric acid, unsaturated fatty acids, acrylic acid or benzoic ac.d. Use of 
,he regulators can reduce the concentration of amino groups without altering the form of the 
molecule. This method can also introduce functional groups, such as double or tnp.e bonds, 
etc However, it is desirable for the graft copolymer to have a substantia, proportion of ammo 
groups The concentration of amino groups in the graft copolymer is preferably in to range 
from 150 to 1500 mmoWcg, particularly preferably in the range from 250 to 1300 mmoVkg, 
and very particularly preferably in the range from 300 to 1 100 mmoVkg. Here, and be.ow, 
amino groups are not only terminal amino groups but also any secondary or tertiary amme 
functions which may be present in the polyamine. 

The graft copolymers of the invention may be prepared by various processes. 
One possibility is for lactam and, respectively, co-aminocarboxylic acid, and 
polyamine to be polymerized and, respectively, polycondensed. The oligocarboxylic ac.d 
may be added either at the start or during the course of the reaction. 

However, a preferred process has two stages in which the lactam cleavage and 
prepolymerization is first carried out in the presence of water (or as an alternate, the 
corresponding <o-aminocarboxylic acids and, respectively, diamines and dicarboxylic ac,ds 
are used directly and prepolymerized). The polyamine is added in the second step, and the 
ohgocarboxylic acid which, where appropriate, is used concomitantly is metered fn dunng or 
after the prepolymerization. The pressure on the mixture is then reduced a. from 200 to 
290°C and polycondensation is carried out in a stream of nitrogen or m vacuo. 

' Another preferred process is the hydrolytic degradation of a polyamide to g.ve a 
prepolymer, and simultaneous or subsequent reaction with the polyamine. The polyanudes 
nsed are preferably those in which the end-group difference is approximately zero or in whreh 
the oligocarboxylic acid which may, where appropriate, be used concomitantly has been 
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inco^ratedbypolyoondensatio, However.it is also possible for the ohgocarboxyhc actd to 
be added at the start, or during the course, of the degradation reactton. 

These processes can prepare polyamides with an ultrahigh level of branchmg and wrth 
acid values below 40 mmol/kg, preferably below 20 mmol/kg, and particular* preferably 
below 10 mmol/kg. Approximately complete conversion is achieved after as Utfle as from one 
to five hours of reaction time at temperatures of from 200 to 290°C. 

If desired, another step may be attached to the process: a vacuum phase lasung a 
number of hours. This lasts for a. leas, four hours, preferably a, least six boms, parucularly 
preferably at leas, eight hours, at from 200 to 290°C. After an induction period of a number 
of hours, an increase in melt viscosity is then observed and is likely to be aruibutable to the 
occurrence of a reaction of terminal amino groups with one another, with eliminatton of 
ammonia and chain-linkage. 

If there is a desire not to complete the reaction in the melt.it is possible to carry out 
solid-phase postcondensation of the graft copolymer, as in the prior art applicable to 

^^epolyester and the graft copolymermay be mixed with one another with any of the 
methods of the prior art, preferably in the melt in a kneading assembly. 

Besides these two components I and II, the molding composition may also compnse 
up to a total of 60% by weight of additives, selected from 

impact modifiers usual for polyesters, for example ethylene-a-olefm 
copolymers (in particular EPM and EPDM) or styrene/ethylene-butylene block 
copolymers (in particular SEBS), where in all of these cases the impact 
modifier also bears functional groups, e.g. anhydride, and also a-olefin- 
acrylate terpolymers with an olefinically unsaturated anhydride, glycidyl 
acrylate or glycidyl methacrylate as third component; 

other polymers, such as polycarbonate, (meth)acrylate homo- and copolymers, 
styrene-acrylonitrile copolymers, acrylonitrile-butadiene-styrene copolymers 
(ABS); 

fillers and pigments, such as carbon black, titanium dioxide, glass beads, 
hollow glass beads, talc, zinc sulfide, silicates or carbonates; 
reinforcing materials, such as glass fibers, aramid fibers, or whiskers; 



additives which give the molding composition antistatic properties or 
electrical conductivity, e.g. carbon fibers, graphite fibrils, stainless steel fibers, 
or conductivity black; 
. particulate flame retardants, such as magnesium hydroxide, aluminum 
hydroxide, or melamine cyanurate; 

conventional auxiliaries and additives, e.g. plasticizers, waxes, nucleating 
agents, other flame retardants, antioxidants, UV stabilizers, or hydrolysts 
stabilizers. 

The molding compositions of the invention serve for production of moldmgs of 
my type, in particular for the electrical engineering sector and the electronics industry. The 
& s, and the third aspects of the invention can produce mo.dings by any of the methods of the 
pnor arts, such as extmsion, blow molding, thermoforming and injection molding [mcludmg 
GIT (gas injection method) and WIT (water injection method)), while the second aspect of 
the invention generally produces moldings by injection mo.ding the molding composttron 
(including GIT and WIT). In all of these cases, the moldings may be a compostte havmg two 
or more layers and comprising one or more layers made from the molding composthon of the 
invention, or may be composed entirely of the molding composition of the inventton. In 
composites having two or more layers, the other constiment(s) of the compostte may be other 
thermoplastic molding compositions, as is the case, for example, in fuel tines for 
automobiles, or the material may be a vulcanized rubber compound. Composnes of thts type 
with known polyester molding compositions are prior art. 

The molding composition of the invention is particularly advantageously used for 
moldings of small dimensions, in particular injection moldings, such as Arose for plug 
connectors in the electronics industry. 

The invention will be illustrated below by way of examples. 

Comparative Example 1 (control): 

A molding composition of the following makeup is prepared by mixtng m the melt m 

a twin-screw extruder: 

100 parts by weight of VESTODUR® 1 000, a DEGUSSA-HULS AG polybutylene 

terephthalate, 

17.5 parts by weight of a bromine-containing flame retardant, 
10 parts by weight of antimony oxide as synergist, 



105 parts by weight of glass fiber, 
1 part by weight of conventional stabilizers, and 
0 5 part by weight of a conventional mold-release agent. 
The mechanical and rheological properties of the molding composition were 
determined, and the results are given in Table 1. 

Preparationofapolyamine-polyamidegraftcopolymer: 

478kg „flanrolactamweremeltedinaheatingves S ela.fiom 180 to 210»C and 
transferred into a pressnre-ti^t polycondensation vessel. 250 »>1 of water and 57 ppm o 

residua, water-vapor prc ssnre of 3 bar, and 230 gof polyemy— (LUPASOL* 100, 
BASF AG, Ludwigshafen) were added. The pressure was then reduced to give atmospheric 
pressure, and me po,ycondensation was ca^ 

250-C. The clear melt was discharged as extrudate, via a melt pump, cooled inawater bam 
""IZH ggra ft copo,ymerhadapo,yethy 1 eneiminefrac,ionof4, % bywei g ht 
and anylon-12 fraction of 95.5% by weight. 

difference: the amount given in Table 1 of me polyamine-poiyamide graft copolymer was 
also added. The results are given in Table 1. 

Comparative Example 2: . 

AmCdingcompositionwaspreparedasmComparativeExamplelwimoustone 

each .00 parts by weigh, of the molding composition. The results are given in Table 1. 
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Comparative 
Example 2 

1.0 part by weight ( 
calcium stearate 


10.6 
12.2 


131 
1.2 
14,800 
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Example 3 

) parts by weight 
eraft copolymer 


11.3 
12.8 


128 
1.2 
15,400 
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Example 2 

1.0 partbyweight* 
eraft copolymer 


10.9 
13.6 


139 
1.4 
14,900 
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Example 1 

5 partbyweight 
eraft copolymer 


10.4 
12.1 
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1.4 
14,300 
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Comparative 
Example 1 
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11.0 
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1.3 
14.600 
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1.6 mm 
0.8 mm 












Addition to 100 parts by 


molding composuiua 
Tests: 

Notch impact strength 
, (CHARPY) 
ISO 179/leA 


Tensile test ISO 527: 
Ultimate tensile strength [N/ 
Elongation at break [%] 


i i 

- i 

3 ^ 
3 +-T 

III 


|Lengthinmmi 
Fire performance 
TTT.94 
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It can be seen from Table 1 that, even with small additions of a polyamine-poly We 

Lonaddlnofacompa^ 
mechamcalpropert^ 

The disclosure of the priority document, Patent ApphcaUon No. 10064335.3, filed 
Germany on December 21, 2000, is incorporated by reference herein m .ts entuety. 
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